1. Introduction {#sec0005}
===============

Meckel's diverticulum is the most common congenital abnormality on the gastrointestinal tract, with an estimated prevalence is about 2 % \[[@bib0005]\]. It is considered a 'true diverticulum', as it encompasses all layers of the intestine. It is located at the antimesenteric border in the medium-distal ileum, about 100 cm above the ileocecal valve. Their size is variable, but the classical description considers diverticula bigger than 5 cm as being 'giant diverticula'.

It is often an indolent pathology, with only 4--9 % of patients experiencing any symptoms \[[@bib0010],[@bib0015]\]. Among these, children are the most prone to experiencing symptoms associated with a Meckel's diverticulum, such as gastrointestinal bleeding, abdominal pain or intestinal obstruction. Diverticulitis resulting from a Meckel's diverticulum is a rare condition, and it is believed that it is produced by the obstruction of the base by torsion, entheroliths or inflammatory tissue. Diverticulitis presents itself as an acute abdominal pain, and can lead to a perforation of the intestine and subsequent peritonitis.

We present the case of a 44-year-old male that was attended in an emergency department because of a complication deriving from a giant Meckel's diverticulum. This work has been reported in line with the SCARE criteria \[[@bib0020]\].

2. Presentation of case {#sec0010}
=======================

Our patient was a 44-year-old male, with a history of high blood pressure and having undergone a laparoscopic bariatric surgery 4 years before, with no complications. The patient arrived at our emergency department having experienced strong abdominal pain during a 10-day period. The pain was located in the mesogastrium, irradiating to the lumbar zone. Other symptoms described by the patient were nausea without vomiting, abdominal distension and fever of up to 38 °C. Physical examination revealed diffuse rebound tenderness with abdominal distension. An increased C-reactive protein level and leucocytosis with neutrophilia were also found in subsequent blood tests.

A contrast-enhanced abdominal CT-scan was performed, showing findings compatible with Meckel's diverticulitis ([Fig. 1](#fig0005){ref-type="fig"}), described as a blind tubular lesion about 17 cm long, filled with liquid contents and inflammation around the base, and located in the proximal ileum.Fig. 1Contrast-enhanced CT-scan shows a 17 cm-long blind tubular lesion, filled with liquid contents and inflammatory changes around the base, located at proximal ileum.Fig. 1

Due to these clinical findings and the results of complementary tests, the patient was transferred to the operating room.

A laparoscopic examination under general anesthesia revealed a large and congestive saccular dilation, adhered by inflammatory tissue to the omentum and adjacent tissues ([Fig. 2](#fig0010){ref-type="fig"}).Fig. 2Laparoscopic approach showed an enlarged congestive saccular dilatation with severe adhesions to surrounding tissues.Fig. 2

These findings led to us converting to open surgery via midline laparotomy, finding an erythematous, hard consistency diverticulum around 18 cm long, located at the antimesenteric border of the ileum, 50 cm above the ileocecal valve ([Fig. 3](#fig0015){ref-type="fig"}). The rest of the intestinal tract was normal, with no complications at the jejunojejunal and gastrojejunal anastomosis of the previous laparoscopic bypass.Fig. 3Intraoperative picture of the giant Meckel's diverticulum.Fig. 3

A "T resection" of approximately 4 cm of ileum was performed, including the base of the diverticulum. Then, a manual end-to-end anastomosis was performed for intestinal reconstruction.

Anatomo-pathological analysis of the resection specimen ([Fig. 4](#fig0020){ref-type="fig"}) reported a diverticulum of 15 × 6,5 × 7 cm with small intestine mucosa and acute inflammation with ulcerations, confirming the diagnosis of a giant Meckel's diverticulum.Fig. 4"T shape" resection specimen, including Meckel's diverticulum and 4 cm of proximal ileum.Fig. 4

During the post-operatory the patient developed a paralytic ileus, managed conservatively, and a surgical site infection, managed with local wound cures. The patient was discharged in good condition after a week of hospital care.

3. Discussion {#sec0015}
=============

Although Meckel's diverticulum is the most common congenital abnormality of the intestinal tract, it is unusual for it to cause symptoms in adults. The estimated incidence of complications associated to Meckel's diverticulum ranges from 4 % to 9 % \[[@bib0015],[@bib0025]\]. However, incidence is higher in pediatric population, with up to 60 % of cases potentially resulting in complications before reaching 10 years of age \[[@bib0060]\]. Intestinal obstruction and bleeding are the most common complications in these patients. In adults, however, intestinal obstruction and diverticulitis are more frequent than bleeding \[[@bib0030]\]. Although other complications have been described (such as umbilical alterations, parasitic diverticulum and diverticular cancer), they represent a much lower number of cases.

The presence of ectopic tissue is mainly associated with an increased risk of gastrointestinal bleeding, the presence of which is estimated to be 4.6--71 % in symptomatic patients for gastric ectopia, 0--12 % for pancreatic ectopia, and much less frequent duodenal or colic ectopia. In patients with uncomplicated diverticulum, the presence of tissue ectopia is less frequent \[[@bib0030]\].

Multiple risk factors for the appearance of complications have been described, such as male gender, age under 50 years, a diverticulum greater than 2 cm in length, or the presence of ectopic tissue. The risk of complications is estimated to be, respectively, 17 %, 25 %, 42 % and 70 % when presenting one, two, three or all four risk factors \[[@bib0035]\]. According to some authors, the presence of any of these factors would justify prophylactic resection of the diverticulum, although this opinion is still controversial, as the complication rate is rather low \[[@bib0015],[@bib0060]\]. Nonetheless, all complicated diverticulum should be resected. In asymptomatic patients, treatment must be individualized, taking into account existing risk factors.

When a patient arrives at the emergency department with a complicated Meckel's diverticulum, an early diagnosis is essential to prevent serious complications, such as perforation of the diverticulum and subsequent peritonitis. Given its low frequency and clinical variability, a successful diagnosis can be challenging.

If the patient presents a gastrointestinal bleeding, and once other causes have been excluded endoscopically, certain procedures may be useful in determining the etiology, such as an angiography \[[@bib0040]\], a double-balloon enteroscopy \[[@bib0045]\] or an endoscopic capsule \[[@bib0050]\]. The use of a Tc-99m scan has been classically described for the diagnosis of Meckel's diverticulum, for its ability to detect gastric ectopic tissue. Although this method has an estimated sensitivity of 89.6 % and 97.1 % specificity, this test is unable to detect diverticula without tissue ectopia, which happens in a majority of cases \[[@bib0030]\].

When the patient presents symptoms more suggestive of intestinal obstruction or diverticulitis, an abdominal CT-scan can provides more information, with an accuracy of 10--50 % having been described in patients with diverticulitis or intestinal obstruction \[[@bib0055],[@bib0070]\].

However, an exploratory laparoscopy, laparotomy, or endoscopic exploration is what finally confirms the diagnosis. In all patients in whom the appendix has normal characteristics during a surgical examination, the presence of a Meckel's diverticulum that justifies the symptoms should be reviewed \[[@bib0060]\].

There is also controversy regarding which surgical technique to employ. It is accepted that a segmental "T" resection, with part of the ileum including the base of the diverticulum, ensures complete excision of the ectopic tissue and surrounding inflammation, allowing an anastomosis with healthy margins against wedge or tangential resection. Therefore, a segmental resection is recommended when palpation or abnormalities in the base are detected, or when the diverticulum has a wide neck or a diameter/length ratio less than 2, which increases the risk of incomplete excision of ectopic tissue \[[@bib0075]\].

The presence of a giant diverticulum is an extremely rare condition. There are few publications to date, but, as mentioned above, these diverticula are associated with more complications, presenting a higher risk of torsion, volvulus or intestinal obstruction \[[@bib0065]\]. In our case study, the patient also complained about severe abdominal pain, which resulted in a clear decision to perform surgical intervention. Naturally, in instances such as these, an abdominal CT-scan has a high diagnostic performance, as it allows for easy identification of any blind sac that may be present (from which data of an active infection may be inferred). It played a key role in performing an early diagnosis, reducing the risk of morbidity and mortality. Once we had a diagnosis, we performed an ileum T-resection, which, although associated with a higher risk of stenosis or wound infection \[[@bib0065]\] than simple diverticulectomy, ensures the total removal of possible ectopic mucosa that could lead to complications, and allows for a safer anastomosis on healthy tissue.

In our opinion, the laparoscopic approach offers undeniable advantages, such as a better postoperative recovery, a lower surgical wound infection rate or a lower incisional hernia rate. In our patient, the size and consistency of the diverticulum and the inflammatory adhesions preventing adequate exposure of the field made it necessary for us to convert to open surgery, which, although safer, entails a series of disadvantages associated with performing a larger incision, such as a higher risk of infection of the wound (which the patient did in fact suffer during the post-operatory period).

4. Conclusion {#sec0020}
=============

Although Meckel's diverticulitis is a rare entity, it can appear as an acute abdomen. For this reason, this entity must be taken into account in the differential diagnosis of all patients with suspected acute abdomen, since it is a potentially serious surgical pathology with significant associated morbidity and mortality if not treated in due time. An early diagnosis and treatment to prevent the disease from progressing is essential to ensure an optimal recovery. Although Meckel's diverticulum can be challenging to diagnose, an early performance of an abdominal CT-scan may be decisive, as was our case, allowing for the swift identification of the giant diverticulum, and permitting an early intervention to prevent the disease from progressing.
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